Perfusion weighted magnetic resonance imaging to distinguish the recurrence of metastatic brain tumors from radiation necrosis after stereotactic radiosurgery.
After stereotactic radiosurgery (SRS) for brain metastases, delayed radiation effects with mass effect may occur from several months to years later, when tumors may also recur. Aggressive salvage treatment would be beneficial for patients with recurrence, but may be contraindicated for those with dominant radiation effect. Conventional magnetic resonance (MR) imaging does not provide sufficient information to differentiate delayed radiation effects from tumor recurrence. Positron emission tomography, MR spectroscopy, and other modalities sometimes may lead to false findings of tumor recurrence. We prospectively applied perfusion MR imaging for the management strategy after SRS because it gives microvascular information about the lesions. Twenty-eight lesions were enlarged on serial MR images in 27 patients 2-35 months (median: 11.8 months) after SRS for metastatic brain tumors. Each patient underwent MR perfusion imaging within a month after appearance of the growing enhanced lesion. To calculate the relative cerebral blood volume ratio (rCBV ratio), the regions of interest were located in the enhanced areas on the contrast-enhanced T1-weighted images and compared with the corresponding contralateral normal brain tissue. They were then followed-up with scheduled MR images with gadolinium enhancement at 1 to 2-month intervals afterward. Lesions which progressively increased in size on MR images were diagnosed as recurrences; lesions which disappeared or decreased in size were diagnosed as radiation necrosis. In addition, two lesions surgically removed were diagnosed by pathological examination. Follow-up MR images revealed that 21 of 28 lesions were radiation necrosis. Five lesions were diagnosed as recurrence on MR images, and the other two lesions were revealed as recurrence by pathological examination. An rCBV ratio of greater than 2.1 provided the best sensitivity and specificity for identifying recurrent metastatic tumors, at 100 and 95.2%, respectively. Perfusion MR imaging provides useful, less invasive and in-vivo information for management of growing lesions after SRS, and rCBV may be a valuable index for this diagnostic purpose.